This paper applies Census microdata from 1980 and 1990 to assess the determinants of housing tenure choice among racial and ethnic groups in the Los Angeles metropolitan area. Like previous research, our results indicate that endowment differences (income, education, and immigrant status) largely explain the homeownership gap between Latinos and whites. In contrast to previous work, we find that Asians are as likely to choose homeownership as are whites, and that status as an immigrant did not portend lower homeownership rates among Asians. However, the endowment-adjusted homeownership choice differential between whites and blacks remains sizable; further, that gap more than doubled between 1980 and 1990, to a full 11 percentage points.
I.

Introduction
Recent years have witnessed substantial academic research and policy debate regarding access to homeownership, particularly among racial and ethnic minorities (see, for example, Wachter and Megbolugbe [18] , Gyourko and Linneman [8] , and Coulson [3] ). While the aggregate homeownership rate moved up during past decades, homeownership attainment lagged significantly among blacks and Latinos. Further, the gap in homeownership attainment across minority and white households widened markedly during the 1980s. For example, some 54 percent of white households in Los Angeles County were homeowners in 1980 ( Table 1 ); while that proportion was substantially below the national average, it well-exceeded the damped rates for blacks and Latinos in the county, which ranged from 38 to 40 percent. Although homeownership rates among white households in Los Angeles County moved up to about 57 percent over the course of the decade, those of blacks declined perceptibly, to about 37 percent.
Asian households scored significant gains over the course of the 1980s, so as to reach homeownership levels close to those of white households.
The lower homeownership rates evidenced among minorities may be partially attributed to their lower incomes and wealth, and younger age, among other factors (see, for example, Wachter and Megbolugbe [18] , G yourko and Linneman [8] , Coulson [3] ). In the wake of ongoing and large-scale international migration to U.S. cities, the effect of immigrant status on housing tenure outcomes also has become a focus of policy attention, as recent immigrants have been found to have lower homeownership rates than natives (Pitkin et al. [16] , Myers et al. [12] , and Coulson [3] ). More generally, an assessment of differential race-ethnicity effects in homeownership determinants has become increasingly relevant, given the growing racial and ethnic diversity of American society.
In a recent paper, Coulson [3] systematically analyzed the importance of income, market prices, demographics, and immigration status in explaining homeownership differentials among blacks, whites, Hispanics, and Asians. He found that resource differentials explained much of the black-white and Hispanic -white gaps in homeownership. He further found that immigrants had substantially lower rates of homeownership, and accounting for that factor helped to explain the lower homeownership of both Hispanics and Asians. While the Coulson study provided new insights regarding the role of immigrant status in homeownership attainment, the model specification did not allow for differential race-ethnicity effects in homeownership determinants.
There are two primary aspects of this analysis that distinguishes it from Coulson's work.
First, in a method similar to Wachter and Megbolugbe [18] , we have stratified our sample by race and ethnicity, thus enabling a test of stability of homeownership determinants across the different subgroups. That procedure enables an assessment, for example, of the differential effect of immigrant status among Asians versus Latinos, or whether the income effect may be more influential for blacks than whites. Without stratification, or the use of a relatively cumbersome series of interaction effects, these differential effects cannot be tested. This method further enables an assessment of educational and financial endowments on homeownership, focusing both on variation in endowment effects across race-ethnicity and immigrant groups and on the magnitude of reduction in the homeownership gap that would derive from a closure in endowment differentials. Due to limitations of the American Housing Survey (AHS) used by Wachter and Megbolugbe [18] , they were unable to study the impact of immigration or the tenure choices of Asians.
The second aspect of this study that is different from the recent literature on homeownership choice is a reliance on a sample of recent movers. 1 Heckman-style correction [9] described by Painter [15] . As such, the tenure choice analysis is distinguished both by its reliance on a sample of recent movers and by a correction for sample selection bias.
This research uses 1980 and 1990 Census microdata from a single very large metropolitan area, the Los Angeles-Long Beach PMSA, which consists of Los Angeles County.
In 1990, this area held 8.9 million residents and was dramatically diverse in both its residential composition and in its array of neighborhood living environments. These data are sufficiently rich and numerous to identify differences across race-ethnicity and immigrant groups in the economic and demographic determinants of homeownership choice. 3 2 Cohort analysis may be employed as an alternative to cumulative attainment in static, cross-sectional samples (Myers, Megbolugbe, and Lee 1998). A focus on mover households achieves dynamic analysis of cross-sectional samples by a means different than the cohort method. 3 Los Angeles is unique in that the homeownership rate in California and especially in Los Angeles County was far below the national average (57.5% and 50.4%, respectively, versus 68.0% for the nation). While these data are taken from the 1990 Census, which is used in this analysis, CPS (1998) data show remarkably identical homeownership rates. Part of the reason for the lower homeownership in California was due to high relative prices, and the consequent lack of housing affordability. However, the low homeownership rate may also be attributed to the population mix. Like most other studies, wealth effects cannot be measured directly with the data at hand. As such, we must rely on proxies. As a measure of current wealth, we utilize the interest and 
III. Analysis of Tenure Choice
As mentioned previously, our study focuses on the homeownership choice decisions of recent movers. Residential length-of-stay among homeowners well exceeds that of renters; accordingly, homeownership rates overall are relatively damped among the recent mover sample.
As shown in Table 2 , only about one-third of black and Latino movers chose homeownership tenure status in 1980; close to one-half of white and Asian movers achieved homeownership during that period. Table 2 further indicates a substantial decline over the course of the 1980s in homeownership rates among all race-ethnic groups. By decade's end, for instance, less than onefifth of black movers in Los Angeles County achieved homeownership status; among the Latino population that ratio approximated one-fourth. As is well appreciated, house prices accelerated sharply in Los Angeles County over the latter half of the 1980s to levels well in excess of those recorded in most other parts of the state and nation. 6 As mentioned previously, race-ethnicity variations in tenure choice owe in part to systematic differences across those groups in housing affordability, but the affordability gap as measured by the median housing price/income ratio did not actually worsen over the period (Painter, Gabriel, and Myers [14] : Table 3 ).
i. Econometric Model: Tenure Choice with Sample Selection
The multivariate analysis employs a probit specification of the tenure choice among recent movers. As discussed previously, the tenure choice decisions of recent movers are more likely to reflect equilibrium conditions, relative to analyses of homeownership rates for the population as a whole. As is commonplace in the literature, we assume there exists a latent variable OWN* that measures the propensity to own among mover households in the sample.
The observable tenure choice indicator is regressed on a vector of demographic, economic, and other factors affecting the housing tenure decision. 5 Tables containing summary statistics for the whole sample and for the race-ethnicity stratifications are available in the longer working paper version of this study (Painter, Gabriel, and Myers [14] ). 6 According to the California Association of Realtors, only about 14 percent of households in Los Angeles County could afford the median priced home in 1989, which sold for about $200,000. In contrast, the National Association of Realtors estimates that approximately 50 percent of U. S. households could afford the median priced home during that year, which sold for about $100,000.
In the model of movers, we do not observe a household's choice of tenure if they do not move. Therefore, standard estimation of tenure choice among movers is biased. 7 Following
Painter [15] , we correct for sample selection bias by employing a variant of Heckman's [9] selection model. The model of tenure choice among movers which corrects for selection bias is adapted from Van de Ven and Van Pragg [17] (see also Boyes, Hoffman, and Low [2] ), in which both the selectio n equation and the tenure choice equation have binary dependent variables.
As with the standard formulation, we assume that there is an underlying relationship,
such that we observe only the binary outcome, Finally, we make the assumption that , 1i , and , 2i are jointly normally distributed with correlation coefficient ∆. This allows maximum likelihood estimation of the log likelihood function
where S is the set of observations for which OWN i is observed, Μ 1 is the standard cumulative normal and Μ 2 is the cumulative bivariate normal distribution function. Unlike the standard Heckman selection model, the bivariate probit with sample selection is weakly identified without the use of identifying assumptions in the selection equation (Greene [7] ). Likelihood ratio tests confirm that they are not necessary.
ii. Model results
Marginal changes in probabilities (Dp/Dx) and their standard errors from 1990 probit models of housing tenure choice among recent movers are displayed in Table 3 for the unified sample; estimation results for each of the race-ethnicity stratifications are contained in Table 4 . workers has a relatively modest (3 percentage points), but significant, depressive effect on the probability of home purchase. This implie s that rather than helping to increase the probability of home ownership, net of other factors, if additional workers are required to earn the same level of income, a household is less likely to own.
After controlling for the various economic and demographic effects discussed above, Table 3 indicates significant effects of household race-ethnicity in the determination of tenure choice; further, the race effects increased very substantially among black households over the course of the 1980-1990 period (from 6 to 11 percentage points). Latinos are found to have slightly lower homeownership probabilities (3.7 percentage points) and Asians are found to have slightly higher homeownership probabilities (3.4 percentage points), with the coefficients on these groups relatively stable over the period.
predictors for whether someone will choose to move or not. 8 The coefficients and standard errors for the probit model estimates are converted into marginal changes in the probability of the homeownership evaluated at the mean of the independent variables. Results from the estimation of the sample selection equation are available in Painter [15] .
The analysis further controls for the effects of immigrant status on homeownership likelihood. In Table 3 , immigrant status is interacted with household race-ethnicity and with date of arrival in the U.S. Results of the analysis indicate that status as an Asian immigrant results in a slightly elevated probability of homeownership (not significant), whereas that probability is significantly reduced by 12 percentage points in the case of Latino immigrants. In additio n, estimation results reflect the expected diminished homeownership probabilities of recent migrants (those who arrived during the prior 5 years) relative to immigrants who arrived in the U.S. in the more distant past. Findings indicate a positive relatio nship between length of time in the U.S. and probability of homeownership choice, with the maximum probability among those who had entered 10-15 years ago.
In the analyses reported on below, we test the null hypothesis of homogeneity of the tenure choice coefficient vector across the race-ethnicity groupings. Results of that analysis provide credence for full race-ethnicity stratification of the tenure choice models. Although many of the demographic characteristics are not significantly different from each other, we can strongly reject the null hypothesis of similar coefficient vectors across groups (p-value < .0001). Table 4 presents coefficient estimates from the race-ethnicity stratifications of the tenure choice model. There are some notable differences across groups. As is evident, the estimated income effects differ significantly across the race-ethnicity stratifications. The homeownership effects of increases in wage and salary income among Latinos substantially exceed those of other race and ethnic groups. At the same time, the impact of dividend and interest income was more important for both black and Asian households when compared to white households. Concerning educational attainment, receipt of a college degree serves to substantially elevate the homeownership choice probabilities of Asian movers, relative to their white counterparts.
Finally, Table 4 provides evidence of sizable and significant differences in homeownership probability among Asian and Latino immigrants. Relative to immigrants who had arrived in the U.S. during the prior 5 years, homeownership probabilities moved up non-monotonically with duration of residence in the U.S. among Latino immigrants. Those recent arrivals had a 13 percentage point smaller homeownership probabilities than Latino natives.
After 15 years in the U.S., immigrants were as likely to own as natives. Immigrant status is much less important for Asians than Latinos. In fact, we find that recent Asian immigrants are as likely to own as Asian natives, and that the only class of immigrants with lower homeownership probabilities than natives are in the category of those who arrived over 30 years ago.
These findings on Asian homeownership are in stark contrast to Coulson [3] who found lower homeownership rates for Asian immigrants. The differences are due to two factors. First, Coulson does not allow for the coefficient on immigrant status to vary by ethnicity. As we have shown, large differences exist. Second, estimation of the tenure choice model with sample selection among movers controls for the probability that Asian immigrants are more likely to move than are natives. As shown in Painter [15] , failure to control for this possibility will also to the erroneous conclusion that Asians immigrants are less likely to own.
IV.
Model Simulation Table 2 provided evidence of sizable differentials in black-white and Latino-white homeownership rates; further, those gaps widened significantly over the 1980-1990 period. In order to determine the extent to which these gaps reflect variations in endowments (income, education, and other characteristics), we employ a decomposition technique which is commonly used in studies of labor market discrimination (Oaxaca and Ransom [12] ), and has also been applied to measuring racial gaps in educational attainment (Levine and Painter [11] ), intrametropolitan household location (Gabriel and Rosenthal [5] ), and homeownership status (Wachter and Megbolugbe [18] ). This method attributes the endowments of whites to each of the households in the other ethnic groups. For example, in the sample of black households, we use the coefficients from the black household sample, and attribute the average white endowment to those households. To the extent that the measured gap in home ownership rates is due to gaps in the endowment of minority households, then the simulated gap should close.
9 Table 5 shows the results of this method for attributing the income, the education, and all characteristics of white households to the black households in the sample. The simulations in Table 5 confirm the findings from Table 4 concerning immigrant status. They demonstrate that the housing tenure choice rates of Asian immigrant, who have been 9 The alternative way to simu late these effects is to use the white coefficients and attribute the characteristics of the non-white group to white households. Results are invariant to the choice of method.
in the United States for 5 -10 years and are endowed identically to whites, are higher than those of the whites. On the other hand, being an immigrant does predict a large deficit in homeownership for Latinos. In 1980 and 1990, the gap in homeownership rates of whites and Latino immigrants was 12 and 30 percentage points, respectively. In both years, attributing the educational and income endowments of white movers to those of Latino immigrant movers closes that gap by about 12 percentage points.
In sum, this exercise suggests that for Latinos, the damped rate of homeownership choice can be attributed to length of stay in the United States, and to relatively lower levels of income (from all sources), education, and to immigrant status. This result suggests that policies that lead to higher levels of training and human capital investment among Latino households would substantially raise homeownership rates. In marked contrast, the endowment-adjusted homeownership deficit between blacks and whites increased almost fourfold to a full 11
percentage points over the 1980 -1990 period.
The interpretation of the sizable endowment-adjusted homeownership choice differential between blacks and whites remains open to interpretation. The residual black -white gap could be due to systematic differences in access to housing and housing finance markets and/or to other difficult to measure and omitted factors that are correlated with household race. While Yinger [19] and others have provided evidence of discrimination in housing markets, there is little reason to believe that such behaviors worsened between 1980 and 1990. Further, as Levine and Painter [11] show, attributing the black -white gap in educational attainment to discrimination is not always appropriate, in that an endowment simulation (as above) predicts substantially higher rates of educational attainment for blacks than for whites, in the case where blacks have the average characteristics of whites. This can result in an interpretation of reverse discrimination, which is equally precarious. Therefore, it is important that future research identify other race-related correlates that help to explain the residual black -white tenure choice differential.
V. Robustness Checks
Our model specification excludes intrametropolitan house price and rent terms, based on the assumption that Los Angeles County constitutes a single market for housing. This specification is consistent with recent additions to the tenure choice literature (see, for example, Wachter and Megbolugbe [18] , Gyourko and Linneman [8] , and Coulson [3] ), which used metropolitan level variation house prices and rents to identify those effects. At the same time, it is prudent to assess the robustness of our estimation results to the exclusion of terms reflecting intra-metropolitan variation in house prices and rents.
Los Angeles County is divided into fifty-eight regions called Public Use Micro-sample Areas (PUMAs). 10 We obtained proxies for each area's housing affordability conditions by including a measure for the price of entry level homes (the 25 th percentile home price across the PUMA) and for the rent (the median rent across the PUMA). In addition, we included variable s for neighborhood racial composition, poverty status, and educational profile to allow for the price effects to vary by neighborhood. When all variables are included in the model, the estimated price and rent effects are small and insignificant, while the area's proportion neighborhood black population, proportion neighborhood Latino population, and proportion neighborhood poverty population all serve to significantly damp the probability of homeownership choice (Painter, Gabriel, and Myers [14] : Table 9 ). These findings indicate the robustness of the basic model results to the exclusion of controls for intra-metropolitan house price and rent variation, lending credibility to the assumption that Los Angeles County constitutes a single price regime.
Our final robustness check concerns the sensitivity of parameter estimates to the use of permanent income instead of current income. As noted by Ihlanfeldt [10] , the use of permanent income may be most appropriate when using a sample of recent movers. Using the method of Goodman and Kawai [6] , we substituted permanent income for the income variables in the tenure choice equation. 11 The main difference is the reduction in importance of the education variables, as they probably serve as proxies of permanent income. The remainder of the results are robust to the use of permanent income. Because we wanted to highlight the differences between the effect of wage income and dividend or interest income, we chose to present the results in this format.
VI. Conclusion
This analysis applied Census microdata from the Los Angeles PMSA to assess the effects of changing population mix on homeownership patterns. Like previous research (Wachter and Megbolugbe [18] , Gyourko and Linneman [8] , and Coulson [3] ), we highlight the importance of race and immigrant status to tenure choice. We demonstrate not only that differences in endowments explain most of the homeownership gap between whites and minorities, but also that minorities are more sensitive to changes in income than are whites. Nevertheless, our findings differ from prior studies along several important dimensions.
First, we find that Asians are as likely to choose homeownership as are whites. This is in contrast to Coulson [3] , who estimated lower homeownership probabilities for Asians. Also, status as an immigrant did not portend lower homeownership rates among Asians. This result is dependent on allowing for differential effects of immigration by race/ethnicity and on the use of the tenure choice model with sample selection among recent movers. Second, results of our analysis indicate that the homeownership choice differential between whites and Latinos can be fully explained by the differences in endowments. In particular, elevating the income, education, and immigration status of Latinos to that of whites serves to close the gap in homeownership.
In contrast, we find that the unexplained portion of the homeownership choice differential between blacks and whites moved up by almost fourfold between 1980 and 1990 to a full 11 percentage points. 12 While a portion of the gap may be due to differences in access to housing and housing finance (Wachter and Megbolugbe [18] , Yinger [19] ), it is not likely that access differentials between blacks and whites have worsened substantially over the period.
Therefore, future research is needed to identify other factors that may help explain the endowment-adjusted black -white tenure choice differential.
portion of the gap is that endowments were only able to explain 50 percent of the gap in 1990, and were able to explain 71 percent of the gap in 1980. Note: Reference household is married, aged 25-34, has a high school diploma, moved from within Los Angeles county, and is a native born white. If an immigrant heads a household, the reference immigrant household is the household that arrived less than 5 years prior. Note: Coefficients for the simulations are taken from models using the samples indicated Results from the 1980 model estimation are available upon request
